Antagonists of glutaminergic neurotransmission block retinotectal transmission in goldfish.
The hypothesis that excitatory retinotectal transmission is mediated primarily by a glutamate or glutamate-related transmitter-receptor system was examined by recording extracellular field potentials in isolated sections of goldfish tectum while stimulating the optic tract and applying antagonists of excitatory amino acid (EAA) neurotransmission via the tissue bath. Three antagonists of EAA receptors produced greater than 90% reduction in the postsynaptic components of these evoked potentials. In order of potency, these were (with the concentrations that produced 50% block): kynurenic acid (0.15 mM), gamma-D-glutamylglycine (0.33 mM), and cis-2,3-piperidine dicarboxylic acid (0.47 mM). All 3 log concentration-effect curves were parallel, symmetrically sigmoidal, and somewhat steeper than non-cooperative single-site binding isotherms. All antagonist actions stabilized within 15 min and were completely reversible. An EAA antagonist potent and selective for the N-methyl-D-aspartate (NMDA) subtype of receptor, 2-amino-5-phosphonovalerate, had little or no effect in either normal, low [Ca2+]/high [Mg2+], or Mg2+-free media. These data indicate that an excitatory amino acid receptor not of the NMDA subtype plays an essential role in fast excitatory retinotectal transmission, and would be most consistent with the mediation of most or all excitatory retinotectal transmission by a single class and subtype of glutamate receptor.